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(54) CnOCOB nOJlYHEHHfl BYTHJlKAyMyKA 

(57) Pe0epaT: 

l/l3o6peTenne othocmtca k nonyneHH>o 
CHHTeTHweCKHX Kay^yKOB, b m3cthocth k 
nonyMeHMJO 6yTnnKayMVKa. CnocoG nonyMeHHH 
6yTMnKay^yKa ocymecTBnflKrr nyTeM 
cononnMepn3aL^nn i/i3o6y™neHa m nsonpeHa 
npn noHH)KeHHoti TeMnepaType e npMcyrcTBMH 
KaTann3aTopa OpMAena - KpacfcTca c 
ncnonb30BaHneM s KanecTBe peaKu,noHHOH 
cpeflbi MeTunxjiopMAa c o6pa30BaHneM 
nonnMepn3aunoHHOM peaKUHOHHon CMecn 
TBepAoro nonnMepa b MernnxnopMAe c 
nocneAyiome^ Aerasaunen stom cwiecn. Cnoco6, 
OTnuMaKJiMMMcn TeM, mto nepeA Aerasaunen 
peaKL^MOHHyio cMecb nponycKawT nepe3 

rHApOUHK/JOH, M3 nepMCj>epHMHOfi 30Hbl KOToporo 

OT6npaK)T hotok, B03BpainaeMbia Ha 
cononHMepHsauMK), a us ueHTpanbHon 3ohw - 
potok, HanpaanaeMbitf Ha Aera3aunK). 
HcxoAHwe KOMnoHeHTbi Ann nonyMeHHfl 
6yTMJiKayMyKa $opMMpyK>TCfl M3 no KpaflHefl 
Mepe oahom us HMJKenepeHMcneHMbix CMeceii: H3 
mcxoaho* wmxtu H3 H3o6yTHneHa, kisonpeHa m 
MeTnnxnopHAa; us BosspaTHoro noTOKa us 
rHAp04MKTI0Ha m hcxoahoR ujuxtu, 
CMeujuBaeMbie b rnApocTpyflHOM annapaTe; 
BbiiueyKaaaHHoro B03BpaTHoro noTOKa M3 



ruApOLjuK/ioHa. 803BoaTHoro npoAyKTa M3 
n306yTwineMa. n3onpeHa h MeTnnxnopHAa nocne 
Aera3aqnn B3Becn KayMyra, CMeiuHBaeMbie b 
ruApocTpytiHOM annapare npn noAa^e 
MOHOMepoB HenocpeACTBeHHO b 

nojik!Mepki3aTcp. KaranH3aT0pHbiH pacTBop 
noAaK)T b nioooM hotok, B03BpamaeMbitf Ha 
conojiMMepusauuK) nn6o b nonnMepnsaTop. 2 
wn.. 1 Ta6n. 
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(54) BUTYL RUBBER PRODUCTION PROCESS 

(57) Abstract: 

FIELD: rubber industry. SUBSTANCE butyl 
rubber is obtained via isobutylene/isoprene 
copoiyrnerization at lowered temperature in 
presence of Friedel-Crafts catalyst in 
methyl chloride medium to form solid polymer 
suspended in methyl chloride followed by 
degassing of reaction mixture. Process is 
distinguished by that, before degassing, 
reaction mixture is passed through 
hydrocyclone, while withdrawing stream from 
its peripheral zone, which stream is 
returned into copolymenzation stage, and 
withdrawing stream from central zone of 
hydrocyclone to be routed to degassing 
stage. Initial copolymerization components 
are formed from at least one of the 
following mixtures: 

isobutylene/isoprene/methyl chloride blend; 
recycle hydrocyclone stream with 
above-indicated blend mixed in water-jet 
apparatus; above-indicated recycle 

hydrocyclone stream with recycle 
isobutylene/isoprene/methyl chloride product 



(71) Applicant: 

Otkrytoe aklsionernoe obshchestvo 
"Nizhnekamskneftekhim" , 
Otkrytoe aktsionernoe obshchestvo 
Nauchno-issledovatel'skij institut "Jarsintez" 

(72) Inventor: Dobrovinskij V.E., 
Komarov S.M.. Bespalov V.P., Sal'nikov 

S B. , Busygin V.M., Mustafm Kh.V., Rjazanov 
Ju l., Shijapov R.T., Shamsutdinov 
V.G. , Ishterjakov A.D., Gil'mullin R.A., Jakushev 
Ju.N., Sofronova O.V. 

j (73) Proprietor. 

| Otkrytoe aktsionernoe obshchestvo 
] "Nizhnekamskneflekriim" , 

Otkrytoe aktsionernoe obshchestvo 
I Nauchno-issledovatel'skij institut "Jarsintez" 



after degassing of rubber suspension mixed 
in water-jet apparatus immediately before 
feeding them into pclymerizator Catalytic 
solution is introduced into any stream 
returned into copolymenzation stage or into 
poiymenzator EFFECT enhanced process 
efficiency. 2 dwg 1 tbl, 5 ex 
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|/l3c6peTeHne othocmtcr k nonyneHHK) 

CMHT6TMMGCKV1X KaynyKOB. 8 HaCTHOCTH K 

nony^envwo 6yTMfiKaynyKa. 

H3BecTeH cnoco6 ncmyneHHfl 6yTn/iKaynyKa 
nyTeM cononnMepn3ai4uu M3o6yrnneHa w 
M3onpeHa, b kotopom b KanecTBe peaKL|MOHHO& 
cpeAbt ncnorib3yeTcn yrneBOAopOAHfcJfl 
pacTBOpMTenb, b nacTHoc™ naoneHTaH, a aha 
MHML\nnpoBaHHR peaKijMK nonnMepn3ai4nn 
Mcno/ib3yeTc$i npoTOHUpoBaHHbifl KOMnneKC 
MeTa/uiopranunecKoro coeAMHeHHfl. 
TeMnepaTypa no/inMepn3ai4Hn cocTaan«eT ot 
-70 AO -90°C. nocne nonwiMepui3aTopa 
peaKi^noHHyio cwecb HanpaannjoT Ha CTaAUK) 
BbiAenenua h cyiuKM KaynyKa {CwHTeTwnecKHM 
KaynyK noa peAa*unefl H.B. rapMOHOBa. Jl.: 
Xkmhr. 1983 r., crp. 299-300). 

OcHOBHbiM HeAOCTaTKOM 3Toro cnoco6a 

flB/lJieTCfl BblCOKafl BH3KOCTb nonynaK>mwxcR 

pacTBopoB, He no3BO/iHK3inaa pa6oTaTb c 
BbicoKoS KOHL^eHTpaMne^ KaynyKa b 
peaKi4noHHOM cpeae. 

Hauoonee 6hh3kmm k npeAnaraeMOMy 
flB^seTC« cnocoo" nonyneHUfl 6yTnnKaynyKa 
nyTeM conojinMepusai^nn M3o6y™neHa c 
M3onpeHOM, rAe b KanecTBe peaKijHOHHoii cpeAbi 
ncnorib3yeTCfl MeTunxnopuA, He aanfliOLUMficfl 
pacTBOpmeneM aha 6y™nKaynyKa, a atir 
HHMi^nnpoBaHUfl peaKLjHM nonnMepu3ai^n 
ncno/ib3yeTCR KaTann3aTop Opuae/ifl - 
KpacfcTca, b nacTHOcTvi aruoMHHufixnopMA. 
TeMnepaTypa nonnMepM3aL;nM cocTaanHeT ot 
-80 ao -100°C, npu 3tom oopasyKunwtfcq KaynyK 
HaxoAHTCfl b peaKLjKOHHOtf cpeAe b buab 
TOHKOA^cnepCHO^ cycneH3tw. nocne 
nonnMepn3aTopa pea^noHHyK) cMecb 
HanpaanaioT Ha CTaAu»o BbiAeneHUfl u cyujKn 
KaynyKa (B.M. CoooneB, H. B. BopoanHa. 
npowbii^neHHbie cnHTe™necKwe KaynyKu. M.: 
XnMUfl, 1977 r., CTp. 175-177). 

Ochobhwm HeAOCTaTKOM 3Toro cnocooa 

BB/lfleTCfl CBOHCTBO Me/IKHX HaCTHLJ 

amoMepupoBaTbcn, npeepaujancb b kom, 
Han^naTb na BHyTpenHne ycTpoifcTBa peaiaopa 
m, b pe3ynbTaTe, npHBOAHTb k npeKpai^eHHK) 
npoqecca v. BbiBOAy peatcropa na npoMUBKy, 
npuneM c poctom KOHueHTpaunn B 
nonuMepn3aTope BospacraeT BepoaTHOCTb 
3arpR3Hennfl peaw^OHHoro npocTpaHCTsa 
CKTiOHHbiM k arnoMepaunn m npHjivinaHUK) 
norikiMepOM. TaicuM o6pa30M, b m hhom 
npOL4ecce HeooxoAHMo Bbi6npaTb onrHManbHbie 
ycnoBHfl Me>KAy AnnTenbHOCTbto nenpepbiBHoii 
pa6oTbi m KOHi^eHTpaL^ne^ nonnMepa b 
peaKTope. 

3aAaneii nacToainero n306peTeHHfl 
WBrifleTCfl yBenvmeHue npoAO/ixmeJibHOc™ 
HenpepbiBHOfi paooTw nonuMepn3aTOpa npn 
yBenwHeHHbix KOHqeHTpaunRX noAMMepa b 
peaiquoHHOii cMecM, nocTynaiomefi Ha 
AerasaijHio, cHHtteHiie sHeprosaTpaT u 
yBennMeHne npon3BOAHTenbHOCTM npoijecca. 

yKa3aHHbifl pesy/ibTaT AOCTMraeTcn 
npeAnaraeMWM cnocoooM nonyneHiw 
6yTM/iKayMyKa nyTeM cononnMepM3aunn 
H3o6yTnneHa v\ visonpeHa npn noHMJKeHHOM 
TeMnepaType b npucyTCTBun KaTafiH3aT0pa 
OpuAerifl - Kpa0Tca c ncnonb30BaHneM b 
KanecTBe peaKi^HOHHOfi cpeAbi MeTwnxnopMAa c 
o6paaoBaHneM nonnMepn3ai4MOHHOM 
peaKUMOHHOft cMecu TBepAoro nonnMepa b 
MeTurtxnopnAe c nocneAyKDiMew Aerasai^neii 
3T0ft CMecw. npuneM nepefl Aera3aL|ne& 
peaKUMOHHyto Maccy nponycKa»OT Mepes 
ruApounKTOH, M3 nepn0epn«HOft sohw KOtoporo 
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OToVipaioT noTOK, B038pamaeMwfl na 
nonnMepn3aL^MKD, a H3 ueHTpa/ibHoii sohw - 
ootok, HanpaBrmeMbitf na Aera3ai4MK>. 

KoMnoHeHTbi Ana nonyMeHUA 6yTnnKaynyKa 
q^opMnpyKOTcs H3, no KpaflHefi Mep3, oaho^ vis 
HvixenepeMKcneHHbix cMecefi: 

- ncxoAHan muxTa H3 nsoOyTuneHa, 
M3onpeHa n MeT n/ixnopnAa , 

- BblLUeyKa3aHHbl^ B03BpaTHNM nOTOK H3 

rviApounicnoHa n ncxoAHas luuxTa. 
CMeiuMBaeMbie b ruApocTpyviHOM annapaTe npn 
noAane nx b no/inMepusaTop, 

- Bb!tLieyKa3aHHbltf B03BpaTHbJV1 noTOK m 

ruApountcnoHa, B03BpaTHbii4 nooAyKT us 
n3o6yTnneHa, v.sonpeHa n MeTMnxnopnAa nocne 
Aera3aqnn B3Becn KaynyKa, CMeujusaeMbie b 
OTAeribHOM ruAPOCTpyiiHOM annapaTe, npwi 
noAane ncxoAHbix MOHOwepoB 

nenocpeACTBeHHo b no/i^MepusaTop. npn stom 
KaTa/iM3aT0pHbi^ pacTsop noAa»OT nn5o b 
nonnMepn3aTop. n^6o a nx>6ovi U3 B03BparHbix 

nOTOKOB. 

ruAPocTpy^Hbii* annapaT npeACTaB/ineT 
co6ow ruApocTpyiiHbi^ Hacoc n cnyxnT Anfl 
ocymecTBnennfl npoi4ecca B3a^iMHoro 
nepeMeiiiHBannH BbiujeyKa3aHHbix noTOKOB v» 
nocneAyKDinero nx coBMecTHorc 

TpaHCnOpTMpOBaHHB. 

npouecc nonyneHUJi 6y™nKayqyKa 
ocyiAecTBnfleTCfl no cxeMe, M3o6paxeHHOii Ha 
cf>nr.1. 

CMeCb MOHOMepOB b pacTBope 
MeTunx^opnAa (ujuxTy) ncnajoT (noTOK 1) b 
peaKTop 2 nepe3 uJTyuep 3. OAHOBpeMeHHO b 
peaKTop 2 ^epe3 ujTyqep 4 noAaiOT pacTBop 
x/iopnAa anKDMUHUR b MeTunxncpnAe (noTOK 5). 
PeaKi^HOHHyio CMecb MHTencuBHO 

nepeMemnBaJOT MHorowpycHofi Meiua/iKofi 6. 
TeMnepaTypy b peaiaope 2 BbiAepxneafOT 
nsMeHeHneM noAanu KarannsaropHoro 
pacTBopa. 

BsBecb o6pa30BaaiijerocR oy-runKayMyKa 
HanpasnnKDT (noTOK 7) b qunuHApuHecxyo MacTb 
ruAPOunKnoHa 6 nc KacaTen&HOfi k cTeHKe. 
CycneH3HP KayMyo, nono6peTan BpaiuaTenbHoe 
ABuxeHMe n npoxoAH CHana/ia 
unnnHAPuMecKyto, a aaTeM m KOHvmecKyK) nacTb 
rnApOL|HKTiOHa 8 n noA AePicTBHeM 
i4eHTpo6e>KHo^ cn/ibi. pa3Aen«eTCfl Ha ABa 
noTOKa, OTn^^aKDo-necR no n/ioTnocTn. MeHee 
nnoTHaw MacTb pacnonaraeTcw b ueHTpanbHOii 
nacTH ruAPOL^nK/iOHa, a 6onee nnoTHaw 
0T6pacuBaeTCP na nepncJ)epn»o. Menee 
nnoTHyio MacTb noTOKa. coAepjKau^yHD b 
KOHi^eHTpnpoBaHHOM BHAe Han6o/iee KpynHwe 
MacTHUbi KaynyKa. BbiBOA^T nepe3 lUTyLjep 9 
n/iAPoijHKnoHa 8 noTOKOM 10 b Aera3aTop 11, 
rAe npoM3BOAflT cTnapKy MeTunxnopnAa n 
He3anor«nMepn30BaBLunxcn MOHOMepOB 
(B03BpaTHoro npoAyicra) ot KaynyKa. 
Bo3BpaTHbtw npoAyKT (noTOK 12) HanpaanflWT Ha 
nepepa6oTKy. flocne cooTBeTCTBy joined 
noAroTOBKn, saKntouawi^e^cfl b BbiAenennn 
npoAyKTa, npuroAHoro Anfl nonnMepu3ai4Hu 
(CMecb: MeTunxjiopnA. n3o6yTkineH, nsonpeH), 
B03BpaTHbiCi npoAyKT HanpaBnflWT Ha 
npuroTOBneHne wuxTbi. Bonee nnoTHbift noTOK 
13, coAepxaiMMtf b pa36aaneHHOM bma© MenKne 
MacTHijbi KaynyKa, nepe3 uuTynep 14 
ruApot^MioiOHa 8 HacocoM 15 nepe3 
perynwpyioiAHfi KJianaH 16 HanpaB/iRKOT b 
peaKTop 2 nepe3 niTyLiep 17. Bo BpeMn 
npoi^ecca perynnpyioT pacxoA noTOKa 13 m 
0nKCKipyK)T ero pacxoAOMepOM 18, 3aMepflK)T 
KOHi^eHTpai4HK) KaynyKa b nonnMepusaTope n b 
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noTOKe, nocTynaraineM Ha hscoc 15. Ann oTBOfla 
Tenna, o6pa3yiouAerocfl b pe3yribTaTe 
npoTeioHMfl peatman nonnMepu3aLAMu, m aha 
noAQep«aHHfl Heo6xoAHMO* TeMnepaTypbi no 
BbicoTe peaxropa b Tonxax 19 vt 20 b 
Tennoo6MeHHbie sneMeHTbi 21 noAawT noToxoM 

22 STUJieH, XOTOpbltf BblBOflflT B 

napoo6pa3HOM BUfle fiotokom 23. B 3tom 
npouecce 3a cneT BbiBOfla Ha Aera3aiAHK> 
npenMymecTBeHHo xpynHwx HacTun nonuMepa 
(noTOK 10), Koropbie H3n6onee ckhohhw k 
arnoMepauuM n HsrwnaHHK) Ha BHyrpeHHue 

yCTpOMCTBa, CHM>KaeTCfl BepOHTHOCTb 

3arpfl3HeHM« nonuMepn3aTopa. B pe3ynbTaTe 
OT6opa pa36aB/ieHHO* cycneH3Hu *3 
nepHcf>epn^HOfi 30hu ruAPOL^xnOHa b 
3H3HHTenbHOM deneHM yBsnnHUBaeTCfl 
KOHLjeHTpaL^fl cycneH3nu, nocTynaraiAeii Ha 
Aera3aMHK) (noTox 10). nocxoribxy noTOK 
pa36aBneHHOM cycneH3nu (noTOK 13) 
HanpaBnnKDT o6psTHO b nonuMepu3aTop, a oh 
npairrnMecKM He coAepxHT KpynHbix nacTuu 
nonnwepa, BpeMfl npe6biBaHua KpynHbix vacTvui, 
b peaKijMOHHofl 30He coxpaiAaeTcn, mto 
6naronpwsiTHo oTpswaeica Ha 
npoAO^xnTe/ibHOCTn nenpepbiBHOfl pa6oTbi 
peaiaopa. rioTOK pa36aB/ieHHO* cycneHsnn 
(noTOK 13), HanpaBnaeMbifl b nonnMepM3aTop. 
cHH>Ka6T KOHi4eHTpai4M>o nonviMepa B HeM, HTO 
TaiOKe yMeHbiuaeT sepoaTHOCTb 336hbkm 
nojinMepnaaTopa. 

Ha cfcnr.2 n3o6paxeHa cxeMa BapnaHTa 
ocyajecTBneHUfl cnoco6a, KorAa Hacoc 15 
33MGHeH rMApocTpy^ HblM annapaTOM, b kotopom 
b KanecTBe pa6oHe& wmakocth ncno;ib3yK)T 
ujuxTy. 

CyqHocTb n3o6peieHM« HJiJiiocTpMpyeTCfl 
cneAy^LM^Mn npuMepaMM. 
Dpuwep 1 

floouecc nonyneHUfl 6y™mayHyxa 
ocymecTBXiHnu no cxeMe, u3o6pa>xeHHoa Ha 

CMecb MOHOMepOB b pacTBOpe 
MeTu/ix/iopuAa, coAep*amy»o 25 iwac.% 
M3o6yTnneHa, 0,5 Mac.% u3onpeHa m 74,5 mbc.% 
MeTWixjiopuAa (wwxry) noAaaa^n b peaiaop 2 
Mepe3 LUTyqep 3 b xonunecTBe 15 t/h. 
OAHOBpeMeHHO b peaiaop 2 nepe3 luryLjep 4 
noAaBajin padBop x/iopKOa anwMUHns b 
MeTunxnopnAe c KOHLjeHTpauuew 0,1 Mac. %. 

PeaKL^UtOHHytO CMeCb MHTeHCHBHO 

nepeMeuj^iBann MHoroflpycHO* Meiuanxow 6. 
TeMnepaiypy b peaxTope 2 BbiAepxuBa/w b 
npeAenax MUHyc 92 - MMHyc 88°C, perncipupyfl 
ee TepMOMeTpaMn conpOTKB/ieHua b Tonxax 19 
*20. 

B3Becb o6pa30BaBiuerocfl 6y™jixay4yxa 
Hanpaa^Rnn (noTOK 7) b ruAPOijMKnoH 8. Menee 
nnoTHyrc nacTb noToxa, coAepwamyio b 
KOHLjeHTpupoBaHHOM BMfle Han6o/iee xpynnwe 
nacTnubi Kaynyxa, BbiBOAwiw nepe3 wTyuep 9 
ruApcunKnoHa 8 b AerasaTop 11. 6onee 
nnoTHbiPi noTOK, coAep*amM& b pa36aBneHHOM 
BMAe Menme HacTnuw xaynyxa, nepe3 ujTyuep 
14 ruAPOUHKnoHa 8 HacocoM 15 nepe3 
pery/inpyiou4HH xnanaH 16 HanpaBnww b 
peaxrop 2 nepe3 wryqep 17. Bo BpeMfl 
npouecca perynnpoBann pacxoA ot Hacoca 15, 
saMepajiH KOHi^eHTpai^nK) Kaynyxa b 
noriMMepn3aTope n a noTOKe 13, nocTynaiomeM 
Ha Hacoc 15. KoH^eHTpa^n^o xay^yKa b noroKe 
10, nocTyna>oiMeM Ha OTroHKy MeinnxnopnAa m 
He3ano^MMepn30BaBUJnxcfl MOHOMepos, 
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onpeflenanu no nonyMeHHOMy Kaynyxy npoi^ecc 
npoBOA^M flo Tex nop. no«a MOLMHOdb Ha sany 
MetuanKn 6 He npeBbicwna HOMUHan. 
npwuep 2 

flpouecc npoBOAHJivi TaK Me, xaK b npvwepe 
1, ho KaTann33TopHbitf pacTBOp (nOTOK 5) 
noAaBann Ha BcacbiBanne Hacoca 15. a He b 
ii)Tyuep4. 

npwwep 3 

npouecc npoBOAn/in tbk ace, Kax b np^Mepe 
1, ho BMecTo Hacoca 15 wicncnb30Ban^ 
rviApocTpytfHbitf annapaT, b kotopom paooMei^ 

JKMAKOCTbK? 6bina LUHXTa (nOTOK 1) (4>nr.2). 

RpuMep 4 

npouecc npOBOA^rin Tax xe, Kax b npuwiepe 

3, ho ciwecb MOHOMepos a peaiaop noAaBa^n 
oiAenbHO b LUTyuep 17. a paoonetf )Kv-AKOCTb«D 
6bin B03BpaTHbifi npoAyxr nocne Aera3aunn 
B38ecn Kaysyxa, coAepx<amnSi 3-5% 
M3o6yTvuieHa. 

(IpuMep 5 

ripoMecc npoBOA^nn Tax )xe, xax b npuMepe 

4, ho xaTann33TopHbi^ pacTBOp noaaBanu b 
noTOK B03BpaiHoro npoAyxTa nocne Aera3au'/,n 
B3Becn xaynyxa, HanpaanaeMoro Ha 
ruApocTpy^Hbiii annapaT. 

PesynbTaTbi, nonyMeHHbie b npuwepax 1-5, 
np'^BeAenbi b Ta6^/,ue b cpaBHeH^n c 
KOHTponbHbiM npo6erow (no npOTOTuny). 

Bo Bcex npuMepax AOCTurHyio 
3HaHHTenbHoe yBenn^eHne KOHueHTpauuu 
non^Mepa b cycneH3nn, nocTynaxDiueii na 
Aera3au^MD (CTon6eM 7). hto r.puBOAUT x 
coxpaiueHHio 3Hepro3aTpaT, CHUxeH^K) 
xoHueHTpannu non^Mepa b peaxTope (CTon6eu 
6), mto npuBOAUT k yBennneHHK) AnuTenbHOCTU 
HenpepbiBHo^ paCoTbi peaxTOpa (CTon6eu 11) * 
nponsBOAMTenbHOCTH peaxTOpa (cTonSeu 8) (cm. 
Ta6n.). 

OopMyna n3o6peTeHM$?: 

Cnoco6 no^yseHns oyTunxayHyxa nyTeM 
cononnMepn3aMnn n3O0yTwneHa h naonpena 
npM noHH^eHHO^ TeMnepaType b npv.cyTCTBMW 
KaTann3aTOpa coonAenw - Kpactrrca c 
ncnonb303aH^ieM 3 xa^ecrae peaxM-zoHHOM 
cpeAW MeTMnxrcpwiAa c oopa30B3HneM 
nonnMepn3aunoHHOM peaKunoHno^ cwec^ 
TBepAoro nonuMepa b MeinnxnopviAe c 
nocneAyioii^eti Aera3aunefi 3to^ cmbch, 
0TjiHHaK)LMn^cfl Tew. mto neoeA Aera3au^evi 
peaxquoHHVK) cwecb nponycx3K3T nepe3 
rviApOL^nxnoH, ^3 nepv,c>ep^i^HOfi 3ohw xoroporo 
OT6np3K3T noTox, BosapaLMaeMbi^ Ha 
conoJiuMeprf3ai4UK). a na meHTparibHofi 30Hbi - 
noTox. HanpaajiseMbiPi na AerasaijuK). npn 3tom 
ncxoAHbie KOMnoneHTbi Ana nonyMeHHR 
6yTnnxayMyxa cpopM^pytoTCfi H3 no xpatfHSM 
Mepe OAHOfi M3 HHwenepenucneHHbix CMecevi: 
ncxoAHafl tunxTa n3 nsoGyrnneHa. nsonpeHa n 
MeTunxnop^Aa; BbJiueyxaaaHHbi^ B03BparHbM 
noTox M3 rviAPCi4nxnoKa n ncxoA^aw luhxts, 
CMeujuBseMtje b r^ApocTpyfiHOM snnspsie npw 
noAsne mx b nonnMepn3aTOp; BbiLLieyxa3aHHbi^ 

B03BpaTHbll1 nOTOK M3 rUApOUHKJlOHS, 

B03BpaTHbivi npOAyxT n3 n3o6yrnneha, n3onpeHa 
n MeTunxnopnAa nocne Aera3aq^n B3Becn 
xaynyxa, cMeaiMBaeMwe b oTAe/ibHOM 
ruApocTpytfHOM annapaTe, npn noAane 
HCXOAHblX MOHOMepos HenocpeflCTBeHHO B 
nonnMepusaTop, npn 3tom xaTannT^3aTopHbiCi 
pacTBop noAaK)T nn6o s nonnMepn3aTOp, nn6o b 

DK)6oii K3 B03Bp3THblX nOTOKOB. 
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